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3 MATERIALS AND METHOD 
3.1 Overview 
The research is done by carrying out several laboratory works. First, the characterization 
of the untreated wastewater sample that is to determine the concentration or level of 
COD, O&G, TSS, turbidity and pH of wastewater sample. The experimental works being 
done by referring to the APHA standard methods. Since 1905, Standard Methods for the 
Examination of Water and Wastewater has represented “the best current practice of 
American water analysts”. This reference covers all aspects of water and wastewater 
analysis techniques. Standards Methods is a joint publication of the American Public 
Health Association (APHA), the American Water Works Association (AWWA), and the 
Water Environment Federation (WEF) (Standard Methods, 2006). Analytical analysis 
that involved in this research was the determination of concentration of glycerin using 
High Performance Liquid Chromatography (HPLC). HPLC analysis will be included in 
this research to find the glycerin compositions in the wastewater sample as it is being 
known of contain high compositions of glycerin which presumed to be the main 
contributor of high COD level in this sample. Next, the pre-treatment of the sample will 
be done to remove or reduce the glycerin compositions which was carried out using 
coagulation-flocculation method. Then, the EC treatment will take place which is the 
major work in this research. EC treatment will be done using the available EC portable 
system where the sample will be placed into batch experimental beaker of system and the 
process will be started. EC treatment do not required any chemicals in the process but 
there will be some common chemical such as hydrochloric acid (HCl) and sodium 
hydroxide (NaOH) which being used in analysis of parameters for adjusting the pH of the 
wastewater sample. In order to identify the optimum operational conditions for EC in 
treating the wastewater sample, there are some parameters that will be either being varied 
which were the initial pH or the wastewater sample, applied voltage, reaction time, 
electrodes arrangement and type of the electrodes. Finally, the treated samples will again 
being characterized for the final concentration of COD, O&G, TSS, turbidity as well as 
final pH. The percentage removal of these parameters will be calculated and will be 
presented in the graphs to show the effectiveness of EC in treating the sample. The 
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overall outline of the experimental study of this research is illustrated in the Figure 3-1 
below.  
 
Figure 3-1: Overall experimental study of the research 
3.2 Introduction 
This chapter discuss about the research methodology used in this study. There is also a 
flow diagram for each of procedure of standard methods of characterization of the 
parameters of the wastewater sample. Besides that, this chapter elaborates in detail the 
experimental works which are the characterization of the parameters of study, analytical 
method of analysis, pre-treatment process for reduction of chemical compositions and EC 
treatment method that have been used in this study.  
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3.3 Chemical 
The chemicals used for analysis throughout this research are sodium hydroxide (NaOH), 
hydrochloric acid (HCl), ethanol (C2H6O) and n-hexane that is for adjusting the pH and 
for O&G analysis of the wastewater sample. HCl and NaOH is being used in different 
concentration or molarity which are 0.8M HCl and 6M NaOH. For the pre-treatment 
process, there are three chemicals that being used as coagulant which are aluminium 
sulphate (alum), ferric chloride (FeCl3) and polyacrylamide (PAM) as the coagulant 
agents for coagulation-flocculation process. The coagulants of alum, FeCl3 and PAM 
were used at the same dilution which is 1 gram of each coagulant into 1000ml volumetric 
flask then diluted with distilled water which provided 1000mg/L stock solution of 
coagulant. HPLC grade glycerol that is for analysis of glycerine and acetonitrile (MeCN) 
where obtained from Merck (Germany) for HPLC analysis. 
3.4 Sample Preparation 
Oleochemical wastewater was used as feed in this study. It was collected from FPG 
Oleochemical Sdn Bhd which is situated in Gebeng, Pahang. This plant uses palm oil as 
feedstock. The major source of the wastewater was from the methyl ester washing stages. 
Characteristics of the industrial oleochemical wastewater and analytical methods are 
shown in Table 3-1. The oleochemical wastewater contained high contents of COD and 
O&G due to the contamination by oil feed stock, soap, methanol and glycerine.  
Table 3-1: Characteristics of industrial oleochemical wastewater 
Parameter Unit Value Analytical method/Instrument 
pH  11.35 pH meter 
COD mg/L 166000 Hach spectrophotometer (DR2500) 
and a Hach COD reactor 
O&G mg/L 180 APHA 5520 B 
TSS mg/L 1612 Gravimetric method 
Glycerine mg/L 606.98 HPLC 
Turbidity Ntu 485 Turbidity meter 
 
